Present study was conducted to assess the regeneration potential and producing mass-clonal seedlings of Rose through shoot tip culture. A total of 40 explants were cultured on each of basal medium supplemented with different concentrations of BAP, NAA and GA. The observations on the survival rate, days taken to initiate the shoots, total number of shoots and length of shoots, initiation of roots, total number of root, length of roots and number of leaves were investigated. Rose regenerated on MS-Basal medium (control) without addition of growth hormones showed significantly (P < 0.05) lower survival rate and did not show shoots up to the end of experiments. MS-Basal medium supplemented with different concentrations of BAP, NAA and GA showed increasing rate of survival. MS-Basal medium supplemented with highest BAP, NAA and GA concentration (MS-SV) has taken least time to initiate the shoots, whilst supplemented in concentrations of 0.5 and/or 1.0 mg/L, respectively revealed more time. Rooted plants were transplanted into the substrate and acclimatized in the laboratory greenhouse (humid cavity). The acclimatization in the humid cavity showed optimistic effect on the number of survived plants.
Introduction
Rose (Rosa hybrid L.) is one of the most important and economic ornamental plants worldwide [1] . The cut roses are one of the most famous and popular amongst all cut flowers in global floriculture trade. Further, rose is commonly known as the "King of Flowers" as well as "Queen of Flowers" due to its inherent qualities such as kingliness. Additionally, in vitro multiplication of rose is very useful because it provides a means of overcoming difficulties of producing large numbers of relatively homogenous seedlings and system was extensively used in wide range of tissue culture investigations carried-out by many scientists. The findings of these techniques provided an argument for the use of tissue and cell culture techniques as tools for rose improvement [2] .
Tissue culture micropropagtion has been employed to aid in the clonal propagation of numerous plant species. The inherent advantage of tissue culture over field propagation is the greater plant production potential from a single plant. Tissue culture techniques may offer a possible method to produce large numbers of genetically uniform seedlings. Several reports dealing with tissue culture in rose have appeared in the literature [3] . Production of a sexual embryos and their subsequent development into free-living plants was the first published report in the literature has obtained free-living plants from clonal propagated explants tissues derived from shoot tips, lateral buds and inflorescence. At a later date, similar studies were also begun in various Institutes of the world [4] . Nowadays, tissue culture or micro propagation which is frequently used in the every Research Institutes of the Pakistan; and also Research Institutes of the world. It is generally accepted that term plant tissue culture broadly refers to in vitro cultivation of all plant parts, tissues, meristem tips, buds, shoots, stem, flowers and embryo etc. Plant tissue culture is a technique, which has great potential as a means of vegetative propagating economically important species; a potential, which is being realized commonly at present. Micropropagation involves the production of plants from very small plant parts, tissues or cells grown especially in a test tube or other container where the environment and nutrition can be rigidly controlled. This technique is now often preferred to congenital practices of asexually propagation in several green house species because, only a small amount of plant tissues are needed as the initial explants for regeneration of millions of colonel parts [5] [6] [7] [8].
As discussed above that, tissue culture technologies are now extensively used as a biological tool for clonal propagation, disease elimination and mass propagation of several agricultural crops. Thus, keeping in mind the above facts and potentiality of tissue culture technology, the present study has been planned to evaluate the proliferation rate, multiplication and thus present study was also
Materials and Methods

Plant Materials
The excised materials (explants) were collected from the greens houses and nursery field and for further processing the explants were then brought into the Tissue Culture Laboratory, Department of Biotechnology, Sindh Agriculture University, Tando jam during 2017.
Preparation of Micronutrient Stock Solution
The quantities each of salts (Table 1) were measured accordingly and transferred into conical flask. Sterilized distilled water (700 ml) was delivered into conical flask and stirred to dissolve properly on magnetic stirrer. Solution was transferred to volumetric flask (1 L) and made up to volume. The flask was labeled and stored in refrigerator.
Preparation of Vitamin-Based Stock Solution
The quantities of ingredients for vitamin stock (Table 1) were measured into conical flask having some quantity of sterilized distilled water and mixed thoroughly using magnetic stirrer. The solution was transferred into volumetric flask (1 L) and made up to volume. The flask was labeled and stored in refrigerator till use.
Preparation of Iron Stock Solution
The quantities each of ingredients for iron stock solution were measured into conical flask and an appropriate quantity of sterilized distilled water was added. 
Preparation of MS-Basal Medium
The recommended quantities of macronutrient, sucrose (30 g), activated charcoal (0.3 g) and agar (7 -8 g) were measured into conical flask and to which sterilized distilled water (800 ml) was added and each of stock solution (1 ml) were added. Solution was stirred and remaining sterilized distilled water was added to final volume of solution (1 L). pH of media was adjusted (5.7) using 1N NaOH solution and microwaved (4 min.) till become transparent. Media was poured into bottled (100 ml) and after plugging, it was autoclaved (121˚C) at 15 psi for 20 min. and stored in refrigerator till use.
Preparation of Growth Regulators Stock Solution
0.1 g of each growth regulators i.e. BAP, NAA and GA were measured into beaker and dissolved by adding drops of NaOH (1N). Some quantity of sterilized distilled water was added to beaker and mixed with magnetic stirrer. The solution was transferred to 100 ml volumetric flask and made up volume up to mark with sterilized distilled water. It was then stored at 0˚C till further use.
Preparation of Shoot Culture Media
The ingredients of MS-Basal medium were measured into each of five conical flasks and sterilized distilled water (800 ml) was added to them. Each of these supplemented with stock solutions with concentration of BAP, NAA and GA (Table   2) respectively. Solution was stirred on magnetic stirrer and remaining sterilized distilled water was added to final volume of 1 liter. pH of media was adjusted (5.7)
using 1N HCL solution and boiled to transparent liquid using microwave oven.
Media was transferred into bottles (100 ml) and plugged properly. These were then autoclaved (121˚C) at 15 psi for 20 min. and stored in refrigerator.
Surface Sterilization
Explants were thoroughly cleaned removed to expose the shoot tip and lateral Table 2 . Shoots induction media. 
Preparation of Laminar Air Flow Cabinet
Laminar air flow cabinet was started before 30 min. of culturing. It was swapped with 70% ethanol and then sterilized with ultra violet (UV) rays for 15 min. All the instruments like Knives, scissors, forceps, scalpels, medium bottles, Petri dishes, spirit lamp, and glass plate etc. were kept under sterilized conditions in the laminar air flow cabinet.
Experimental Design
Culturing of rose was performed according the shoot tip culture technique as reported by Shah et al. [4] with slight modifications. Briefly the explants were cultured on Murashige and Skooge [9] Basal medium. A total of 40 explants were cultured on each of Basal medium supplemented with concentrations of BAP, NAA and GA ( Table 2 ). The observations on the survival rate, days taken to initiate the shoots, total number of shoots and length of shoots were recorded. Further, the regenerated shoots were dissected and transferred to rooting media MS-Basal + NAA with various concentrations (Table 3 ). The observations on days taken to initiate the roots, total number of roots and length of roots were noted. Experiment was replicated in triplicate.
Statistical Analysis
The obtained data were statistically analyzed accordingly to analysis of variance Table 3 . Root induction media. (ANOVA). The treatment means were compared using Least Significant Difference (LSD) at 5% level of Probability. All computational and statistical analysis were performed using student edition software package 8.1.
Results
In Vitro Regeneration and Proliferation of Shoots through Shoot Tip Culture
The results for proliferation of rose regenerated on MS medium supplemented with different concentrations of BAP, NAA and Kinetin are presented in Figures  1(a)-(d) . It was observed that rose explants cultured on MS medium without addition of hormones (MS-SI) showed significantly (P < 0.05) lower survival rate (72.50%) compared to explants on MS medium supplemented with various concentrations of BAP, NAA and GA. Result further reveals that survival rate of explants cultured on MS media supplemented with either MS-SII or MS-SIII each of BAP, NAA and GA was relatively similar (P > 0.05) and were significantly (P 
Growth Hormonal Efficiency Effect the Shoot Initiation
It was further observed that the explants cultured on MS-SI medium has taken more time (25.0 ± 0.21 days) to initiate the shoot (Figure 1(b) ). While, on MS-SV medium has taken least time ( the explants cultured on these media have taken significantly less time as compared to MS-SI medium (25.50 ± 0.21 days). It was also found that there were no any significant differences (P > 0.05) amongst replications of the explants cultured on different media (Figure 3 ).
Number and Length of Shoots Influenced by Hormonal Concentrations
In order to investigate the length of shoots and encountering the number of 
Roots of Rose Exceedingly Pretentious by Oscillation of Hormonal Concentrations
The results for days taken to initiate the roots from the shoot of rose regenerated It was also observed that there was no any significant difference amongst various replications of the present study.
Tissue Culture Proliferated Seedlings and Age-Dependent Leaves of Rose
Results further concluded that, the longest length of regenerated seedlings was observed at MS-SV and MS-RV media and also possess higher number of leaves (Figures 5(a)-(c) ). Although, the leaves were keep more energetic than normal regenerated seedlings. We also had measure the age-dependent leaves of tissue culture regenerated seedlings and normal generated plants, thus we concluded that seedlings and leaves were more totipotent and vigorous in tissue cultured seedlings; thus so far the study still on working processes, further experimentation and results novelty will be assessed upon the completion of project.
Discussion
In recent years, several studies have examined various components of the culture medium including sucrose, silver nitrate, biotin, thiamine, auxins and salt 
Growth Hormones Competency Regulate the Shoot Regeneration Potential of Rose
In present study, It was observed that rose explants cultured on MS medium without addition of hormones (MS-SI) showed significantly (P < 0.05) lower survival rate (72.50%) compared to explants on MS medium supplemented with various concentrations of BAP, NAA and GA. Result further reveals that survival rate of explants cultured on MS media supplemented with either MS-SII or MS-SIII each of BAP, NAA and GA was relatively similar (P > 0.05) and were significantly (P < 0.05) optimized (75.5 ± 1.18 or 75.89% ± 0.10%, respectively) than that of cultured on MS medium supplemented with lower concentrations of BAP, NAA and GA (i.e. MS-SI). It is of a interest to note that there were no any significant differences (P > 0.05) found to be amongst the survival rate of rose explants cultured on MS medium supplemented with concentrations of 0.5 mg/L, 1.0 mg/L or 2.0 mg/L each of BAP, NAA and GA i.e. 75.50 ± 0.28, 75.47 ± 0.18 and 75.33% ± 0.8%, respectively. Furthermore, compare to that of other medium concentrations, the MS-V medium showed remarkably more better response and showed significantly higher survival rate (82.4 ± 1.08). These results are fully supported by the findings of Aslam and Khan [10] who reported that with increasing concentrations of BAP and Kinetin also increased the rate of regeneration. Similar effects were also noted in many other plant tissue cultures [11] [12] [13] .
Proliferation and Multiplication Synchronized at Hormonal Concentrations
It has been observed that the explants cultured on MS-SI medium has taken more time (25.0 ± 0.21 days) to initiate the shoot (Figure 1(b) ). While, on MS-SV medium has taken least time (11.0 ± 0.15 days). It was further noted that the explants of rose cultured on MS-SII and MS-SIII media have taken downward curve timely response (i.e. 21.28 ± 0.12 and 17.45 ± 0.19 days). However, the explants cultured on these media have taken significantly less time as com-pared to MS-SI medium (25.50 ± 0.21 days).It was also found that there were no any significant differences (P > 0.05) amongst replications of the explants cultured on different media. Similar results have been reported by El-Sharabasy et al. [14] showed more are less similar (P > 0.05) length of roots. However, shoots regenerated on MS-RV medium revealed significantly (P < 0.05) the longer size of root compared to that of shoots cultured on other media. It was also observed that there was no any significant difference amongst various replications of the present study. These results are similar to the findings of Tabesh et al. [15] and Farahani et al. [16] 
Conclusion
Present study concludes that regardless the rose explants cultured on MS-Basal medium (control) was not died; the shoots did not appear up to the end of experiment. While the BAP, NAA and GA at the concentration of 4.0 mg/L has taken least time to initiate the shoots and furnished significantly higher survival rate with remarkably higher number of shoots. However, the length of shoots was higher at MS-SV medium. Results further concluded that, the longest length of regenerated seedlings and leaves were observed at MS-SV and MS-RV media.
We also had measured the age-dependent leaves of tissue culture regenerated seedlings and normal generated plants, thus we concluded that seedlings and leaves were more totipotent and vigorous in tissue cultured seedlings; thus so far the study still on working processes, further experimentation and results novelty will be assessed upon the completion of project.
